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= (54) Title: THRUST SLIDING BEARING 
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(57) Abstract: A thrust sliding bearing (1), 
comprising an upper annular body (10) having 
an annular surface (2) and a lower annuleu* 
body (20) overlapped with the upper annular 
body (10) so as to be rotated around the axis 
(O) thereof and having an annular surface 
(3) facing the annular surface (2) of the 
upper annular body (10), wherein the annular 
surfaces (2, 3) of both annular bodies (10, 
20) are made of synthetic resin, one annular 
surface is formed flat and a closed recessed 



portion (9) surrounded by a projection is formed in the outer annular surface, and fluid (8) is fllled in the closed recessed portion (9). 




wo 03/062656 Al liliililOMiliilliillliliiiliilliiill 



(57) SSKi: 

mi^^ (2) i.fz±m(Dm^i^ (lo) ^m±m(om^i^- 

(10) (D^'b (O) (Dmr)-cm^^^ttj:^i:oi^Mf3.^iy^fi^ 
tm\^. ^^±m(D^^W- (10) (D^Jl^® (2) VtiM^m 
(3) Sr^-t-ST(B!j08|3|^<*: (20) t ^ ^ 7 h m 

(1) IdiSVNT. (10, 20) (Dm^tS (2, 3) ^S-g"^ 

^fitcmmmm o) ^m^v. mmmMmm o) t-^ftfl^ (s) ^ 



wo 03/062656 



1 



PCT/JP03/00410 



mmm 

ffi 3 y T :/ V - A' j|g U X h ^ h T y ir > 

mm ^ iz ^ y y h ^ . mT. h y h \znm-^ nr::-^ 3 



wo 03/062656 



2 



PCT/JP03/00410 



vi^s. b^^b^d^e.. z.^i^^^m^^t. wpmrniSLZsmm 
)v ^ ffii^^ < fsi . :^ ^ r > 'if ^ m < t ^ ± . ^ 



wo 03/062656 



3 



PCT/JP03/00410 



^m\zmm U'^^z^^mr ^ ^^mmo^minxm'^tir^m 
mm^f>^^:f3<on'^m\zmm^nx. ^ (Dmm'm/m\zmw 

nrzLmwx % 7s :^ vmm^^i^\^x^mx^^^o\zfs^ 



wo 03/062656 



4 



PCT/JP03/00410 



m.^^mi^i^^x%^xnt)'it^r.iiti^x^. . Wft^ 
^mi^Tb^mmmmiz^m-^nxi^^^tciibizmmcD^mxh 

« b # § o 

mm'm\z%m^rit:i^wx7.'7 7. vmm^^^ir ^ \z 

o T ^ o 

t \zi^^x\^^x% . >^ ^ 7. vmmy X . mmm'm 
m^^s/h$< vxmMmff\ (omw-\znm^ ^ ^ 

5 {z.m^'^'f^x^x--^ (Dn'^m\z^mt ^ \zis.'dx^^ 

T t> <fc . 

i!)%-:fj (Dm^^<Dm.'^M\zmm^^\z^^m-r ^^^^(DMm 
^y)^i^^<u^^'D\z. m.mxmt^nx\^^x ^ . (d 



wo 03/062656 



5 



PCT/JP03/00410 









^ #: © M H 




— ■ 
















© ® a 


J; 




h 




§ < 


ti: ^ 


J; 






T 


J: „ 


















, ^ « , ^ #J 


<D 














\H m 


R 




^ ^ {Bi Id ^ M 




$> -D T JHM 
















IB $ ti 












^ 










#J <D 






^ (D p^mm 










<D m. 


In] 




^ m T 


$> -D X p^mnm^ 




® i iz 






n 






R m 
















}S 


(D 




\z — 






^ n T g :^ fR] # 










it 




(i> is. 


< t 




/u T 


T 0; , 






















t*: > $? * b < 








-e 














< « . U T -fe ^5^ 




)]^mm. # 


u 


T 






mm 




U 


X X 5^ 






^ > fit . 




U 




— 




- h 








<D 


< t 






& 








m 




o T S o 






















© ^ #: « , 3]^ U 


T 




J9i 








o T 




•\ 












U 




5 H 












y mmmo) ^ 








75: < 


a: t) 






tf ^ ^ ili ^ 




T ^ J; 


o 




























Jb m 






^ (D m:^ \^ (D ^ m 


m 








\z 


m m 


Tm 






(D ^ iPi <D m B. 




V> T # 




IK 






n ^ 







wo 03/062656 



6 



PCT/JP03/00410 



)^ o T l/i S . 

5 ?^ -3 T . 



wo 03/062656 



7 



PCT/JP03/00410 



■fy^ ib -/Si X ^ o 

V < \t. m(Dmm:sLzsmo:>mmmmizi6m^nrcim<Dm,i^ 

<D m iz m m ^ ^ iz m m -r ^ m (D m 1^ <^ w m J;: o 'b:^^ 
<75:-5J:5J:i. m<D^mxm^nx\^^x%. m^^u (Dm. 
i^m izmm-r ^ m<D^i^(Dmmtiim^^^ (om^mizmwj 
^:&izmm-r^^(Dmm<Dmm^Ki < u ^ ^ \z . 



wo 03/062656 PCT/JP03/00410 

8 



^^^TViT*b> m m (D mcD \^mnm'^^i^ ^ ^ :i <d m 
(D BM^^^o m:^ & T m(D p^mnm^mi^ 

% o 

I) ^ uy ^ > m m iblzs y y m m m o ^ (D {i> ts: < t 
^ ^ ts ^ m ^ ^ -o X ^ o 

mm^mu (Dm:^}pi(D^mm^\z^\f^xmi&^m ^ 

t>\zU'DX\^^xh^<^ ^fc. m^h-it. -:^o:)mvt^<D 
^^^\zMmr ^ mm (Dm^mo mm iz-^^m mm <Di&,(D 
m^m i-x ^ r) . m^}¥(Dm(D^^m\z 
Mm-t^'^^^mm<D^m.f3:m^mt:mvx^K>. 



wo 03/062656 



9 



PCT/JP03/00410 



^ b T T J; o 

-^©5!i^#::^>^±^r-xT?^D. <D m ^ w m ^ )^ :^ 



wo 03/062656 



10 



PCT/JP03/00410 



M m > 

m 1 0 :^mm(Dmm(Dj^m(o0^h\,^w\zm(om(D 

m 1 2 \t. :^ m m (D mm <D m m (o » ^ V mz m (D m (D 
0i3«. i^^m(Dmm(Dmm(D»^i.\^>^izm(Dm(D 



wo 03/062656 



11 



PCT/JP03/00410 



S o 

^ y hM't^X^>>'a y \Z m ^ rob (D 7. ^ :^ httOtt^ 
7. 1 Otc^M±-ir-Xl 0(Dm>L-O(Dmy)XR:^\^\Z 

1 0(Dm^m2\zn^vrc^^mmmtvx:^s^)r-^^- 
)vmmm^(om^m 3 ^^•r^rmom^i^ti.xcDr^- 
7. 2 0 t^mmvxi^^^o 

^B^mm 1 1 ^mt ^ ii^izm^m 2 L' fcmm^o ± 

y-X*#g|512^> _h>Jr-X*#^12©^^^iC-'* 
lC?^^$n^cR1§lST^^gB13^. R^ST^^SBIS 

?^ ^ tl T ^ o 



wo 03/062656 



12 



PCT/JP03/00410 



^j^^tc-#:t^j^^^nfcRi^5^m#^BR2 5t. nnm 

^-^-^§52 5<D^M®{-^^^tlfe^'&gB2 6 ^^fii^T 

xsf^mBn^^i^7xm^tix^>^t^\z^i^. :^mx \'t 
i/u n-y^^^j-^si!)^-'Wiz%m-^nx^^^\Hm^(D 
mmmmQtfj^^^-^nx^r). j^mnm^mmQi^zs^ 

\z-^hf3i'=>xm^-^nx^r) ^ c5bTT^-x2 0j^. 

mmmm 9 n^M2\zMm'r^^(omm}^M'^M2 
\zmws^^izmm-r^nm\Hm'^mi^6 Rzss^m^^mm^ 
m7<D^mmm^^'hi^^<f3i^^^\z. p^mFim^mm 
6i^zs^m?im^^^7xm^nx\f^^. m^t-nti> m 

gpi]m9«. M5KM2tC^M-r§>^U3->3^^^U-7.8 



wo 03/062656 



13 



PCT/JP03/00410 



2 0{C:fett^^:^FBl<O^Ml^g|5onigf^m#'&^2 5®^ 

■^gP2 6 \z:^'r y y ^ y h^}<zm^%^vxmm^^U 

2 6 \Z ^ V>X ^^^m n ^ ^ ^ IZ fSi X ^ o 

iz^i^^x . ±^->(.ioi^ny^-7.2omiz\t. 

y^:^i^U 1 2S.tKP3^ST^'a-gPl 3<i:T^-X2^#:g|52 
4JtrXR1§f§^m^'&^2 5<i:Jci:t)^tfU>X (j^i^) 1 

1 5J;0'b^lc1t$SJ^M;^t^#M2 0 0 1-1 7 3 6 5 8 
=fe <J: o 



wo 03/062656 



14 



PCT/JP03/00410 



V V m'^ 7^ ^ > B y y > ^ ^) \^ ^ ^ ^ ^ ^ i 

(D ±.nn^-m A 2 t.. ffi iS^ > A- © tf X h > P H 4 3 5?>^ 

>/fit'm^::i^bT«n-r;i'fr^fe4 1 ^it-t ^ ±.n>n^m 4. 

fr t> ti ^ , 

^ ^ . m.'B tn \-£ ± ^ — :^ 1 0 <D m ^ m 2 iz M t ^ 



wo 03/062656 



15 



PCT/JP03/00410 



:;^8(Dmtxm^^n^^t\zf3i^o b\z. mm mm 9 
<D^<Dmmi^^. n^m 2 \zmwj^tE\zmmr ^jHmvim^ 

ffi±^\zm'p'r ^ m-^m 2 \zmmt ^ =^ n - > 



wo 03/062656 



16 



PCT/JP03/00410 



j^^-|r^ — X 2 0 (0 ^ t> <D if-^ -fn -fy^ X ^ ^ T ^ — :^ 2 
n 7 xm^nrcmm\H\m 9 -fy^misSL-^ nx . mmmm 9 

SiE#:i:bT->U n-^J^i^^U-X 8 ^ m ^ tl ^ J:: o fs: 

2O(D^5l^®3&^^1t0®T*':>T¥a^b. 
10(DS5|^®2i;:. T^-X2 0(Dm5|^®3tC^«lt«t- 

f^7xm^nrc\^m^<DmmBm9^mj^v. mmmm 9 
\zmi^ t vx V :2 - >w> if - 7. s ^^mvx . ^om 
^tmi^z^t^oytmnmizmmizvx. x ^ 7. hm r) m 
^itim^vxh^^^o 

m^^i^7xm^nr:imM\!nm9f}im^M2 izm^-^ tix . 



wo 03/062656 



17 



PCT/JP03/00410 



\zn.Ki. ^-g'-rn T -Jr - X 2 0 © ^ IS 3 i;: -5 ± 

i^#jR«^§^®6Rr;^'^i^fl!iR^^^®7 (DM t.mmmm 9 
mizm^pT ^ ^ ^ m^m s \zmm-r ^ zy V n - y ^ 

U-X8©®tc.J;§^|giSm«*Sic/jN^^.i©-e^#^b 



wo 03/062656 



18 



PCT/JP03/00410 



i!)^ ^ ly "^J - > ^ ^ U - X 8 ;5>^^ 19 S la m 9 5fe ^ ^ ti T 

^ r:z ib \z mm (D ^ m % ^ ^ ^ mm X- ^ ^ ± \z . 

^-m^zmmtsim ^^tf^m 2 o o i-i ? s e 5 s^^^ic 

2 3^WbfcT^r-X2 0^feoT:^^^$tlTV:»S50^. 0 
7(C^-r<fc5l-. R^g|52 2S:#VifcR1@g|52 3SrWb;fe 
T-fr — X2 O&feoTX^XbmOlft^l^^^^l^"^'^'*^ 
<, ®7lC^-rx^Xh?»DW^lT?t>, ±13^:1^^113^^ 

*^±l3-e«. .b^J^J^Jl^^i^tbTO-h'Jr'-X 1 0 
{|y<DiS4^#i:UT<DT^-X2 OiTX^Xht&O^^l 



wo 03/0626S6 



19 



PCT/JP03/00410 



0 t . m^)^tvx(Dnn^(D^mmmm(omi^)^s o t 

feJ;V:>o ^JIT, tt^jt3 0«, T ^ - 2 0 h - :^ (D M 

t h X (D ±^ - 1 0 ii(Dm\zmm±^ — :x i o (Dm 
,t^o<D\B\^x±y — 7.1 0},zM\^xR:^\fi\zmu^^tf3i 
^^^izw^nx. :$imx 'J r ^ }^ mm . ^ ^t- u y 

bTO!)±'jr-x 1 o<D^m.mmm(Dm^m2 izMmr 
3 1 i!)imm'^nx\^^^ t^\zmmm^^ 3 i \z^\^^x 

\znmv\n^min&iSLU9vm¥\m^m:m xn^nxmm 



wo 03/062656 



20 



PCT/JP03/00410 



mi^7(Dmn^r)%±^<f3:^^^\z. p^mBm^mme 

:BLZs^mFim^^i^7\t. 7.^xh#STT. mm mm 9 
(Dm^%mm-m^^h'^< v x m m mm 9 <d v - > m ^ 
u-x 8 \z \H & ^ ^ c ^ ^ t> \z m ^ ^ 1^ V X m 2 
izmm-t ^ ^ V iz u -D X ^ o 



^ 8 E 9 


^ f X ^ X 




xmm 




tlfc :^ h y h 


M -if X ^ > ^ 






T 


U >ifmi^\z^ 


b T n ■< ;v 


fr^:Ja4 1 ^ift-T ^ ± 










. ±^ 




X 1 0 ^ f -5 


fft ^M- 3 0 ® 


1^ ® *S M 6<J 75: 


& ;^ 


in 




— X 2 0 © HI 




0 ^ b 


T , 


m 8 9 iz 


^ t* X ^ X h 




<Jr - X 


1 


0 ® 3g ® 2 


IS » e fiE ^ 




® 6 




^ M R 3^ Jfc 5^ ® 


7 T H * tl 


mmmm 9 i)^mikm 


3 1 


?^ 


^ ^ n X . »f 55^ 


§ la s Da m 9 


iz =1 - > ^ ^ V 


— X 8 





wo 03/062656 



21 



PCT/JP03/00410 



$ n 


-5 J; 


O \ZU ^ X ^ il 


. n 






SI® 


6 










«T 


T 


. mm 




9 


<D 




mm 




9 (D 






> 


if 


U 


- X 8 














2 


\z 


mm-t ^ 






m m 


m 


9 ^ 




n 








i^U-X8Tt>X^X 


b # 


fi 


& ^fi 


b T 






-v m ^ ^ 


5 Id 




— X 


1 


0 © ^ 




2 










— X 


1 


0 ^ 




2 










n ^ 




^ ® 7 






m 












U 3 


— > 






U - X 8 








o 


^ e. ic: 






m 










U 






U 




X 8 O ® 




mifi . "m^m 2 \zmwi 










m 






6 Sc. 








*) :^ 




< 



n'm'^mim 7 X m.wr ^ 7. 7. Ymmifi±m\zm'p ly . n 
m.^f)'^i^m\zm'j>^ ^ ii^\z . m^M 2 \z^m-r ^ ^) ^ 

- > m ^ U — X 8 CD ® id J; S ^ ffi Jrt « ^ a fC /JN $ (?) T 

w- ^ V X m ^ X ^ m ^ ffi n ^ n ^ . x^r^-m^ x . 

±'Jr — XI 0JcMT5^M±er-Xl 0©|tfl>i>O®|Hlt)-e 
©*ft^jt3 O^^T^T^ — :^2 0<DR-:^\^(DmM^:^m 



wo 03/062656 



22 



PCT/JP03/00410 



§ 


t 3^/^ T ^ . u 




h 






>m ^ 


u - 




8 




pa m 9 3fe 




n 


T ^ 86 S 


m 










0 ^ ^ 






± 


ic. mmm-v (D 












< b # 




m 




X ^ > 3 > Id 












a: ^ (^) m 6 






X 7^ T U > ^ ^ 




^mu 


b # 


-5) 




























^ X h ?t J9 ^ 


1 


1? « . 






2 




$ft ^ M- 3 0 \t 






^ ^ flg M T ^ >=. 


T 










® 6 R 










M- 


3 0 




\z 




U T 




u 








y y ^ 






•5 


i!> 


ysi < t — o 


& 




o ^ # Jig 


fSi 


o T 








m 8 


® 9 ^ 


-r 






1 




m 


R 






6 :sl ^ #J R 






7 ^m^m 


2 


(c: ^ ^ 


$ ii- 


T 




3 


0 ^ T — X 


2 


0 


t ±ir — 7. 1 0 




(D m iz 


iSH b 








T . 0 1 


0 




^ T <fc -5 , M 


m 




5 


<D 








t 


b 


T 0 6 X « 0 8 


<D 




X 2 


0 






fte (Z) ^ #: 






1 X 0 8 <D ± 


dr 


— ;^ 1 


0 






3 


0 t ^ % ^ T 






b , Ift ^M- 3 0 


(D 




3 1 








S 2 




T 


U T ^ H 1!§ 




^ U :t 


1/ y 




> 




y mmm 






•fe © ii> 7^ < i: 




•3 ^ ^ 




mm 










^ 6 RXS^mPi 


m 




7 ^ 






«J ?^ 








R 6 R 










7 -e ffl 




m 


9 


^ b , S M 


m 


^ IHl m 


9 \Z 





wo 03/062656 



23 



PCT/JP03/00410 



§#VifcRl^§P2 3^WbrcT'ir-X2 O^^-pT^^b 
T *) «fc o 



wo 03/062656 



24 



PCT/JP03/00410 



mMBWx 3 9\zm<Dm,i^tvxzyv:2->m^v-7.3 s 

^ ^ -{C/r-X2 0©3S^®3Jc^^$-&> T^^Xhl^mT 
-em^^J^l^T. ^:0D^^^?^l?lflStH]fiff3 9(D»i£#:3fe« 
^5|t^/h^< bTK^IH10f3 9©->U3->^i5^U-X3 

3 Gi^xsi^mFiM^^Ms 7 mxs\zmMB^ 3 9 iz^m-^ 

mi 2ic^-rx^xhmo$ftsi<^E@siH]m3 9^^*^. 
0 (DW'^m 3 \zmwi^^\z^^mr^nm^m^mm3 es: 

tK^fi!lR^5|^5!|jS3 7©®^J:0t>:^^<J^^«fc'5t-^ 

\z. m mm its T^-x2o©m>i^®3ic^^®-r^->u 



wo 03/062656 PCT/JP03/00410 

25 



U > ^ ^ id ^ b T :n -f ;V 4 1 ^ ^ T ^ Ji §15 A* ^ 
3 0Jc>c>I-T^iflSDam9'iaiJi:fflSn3m3 9#Jt©mJ^l£*T: 

>^3 0l:i-'*?^^^nfcl^#JR#^^®6RtK3 6 MZSiZ 

^#lR^4^^^7S.t)^3 7§'^)oT*'^'^bb^/^>^^ unid 



wo 03/062656 



26 



PCT/JP03/00410 



tizfjiy). mBi<DmMmm9Rz^3 9(D^^iz^y^)n-> 
■ . m 1 4 'Bi.xsm 1 ^ \z^'t mu (D ^ 7s :^ V 

-71 0 -Rxsy ^ — 7 2 o^#UT-fei$^-;i/itJ!if?i^^"r 
^ ii^\znmnn^min Q ikxs 3 & mn\z^mv\^^mn 
1 Slxs 3 7^^^T^^)t3 o^i!^')^vy^ ymmxw- 
. mmmm 9 ikz^ 3 9 (D^^ \zz^ u :=i - > m ^ 'J - 
7 8 :^zs 3 8 ^i^mv rc:^mm^ A t . ±^-7ioi^zs 
y 7 2 0 ^ ^ V T "t. ^ - )\^ m m -v ^-r ^ ^ \z if^ m 
B'm^^n 6 3 6mnizf^m\^m^^^7:sLzf^3 7 ^ 

8:^zS3 8^^mi^r^^^m^Bh. ji^ - 7 1 0 ^ 
-7 2 0 t^^^J7'^^'-)\^i^mxm^'r^t^\zmmB 
wi^mvfsi^^mm. •rysitDt>mi 6\z ^-r^ofsLp^mm^-^ 
^ifvmm\zmM:&\^^^MmiyXWx^^m^m(Dmmm5 1 



wo 03/062656 



27 



PCT/JP03/00410 



V . m mm mm 5 ii^zs 5 2 \z ^) :n - > ^ ^ - 7. 

mM^Un PLTc^m-V ^ ±4 0° (Z)R:^|S](D*l^llIfe^O. 



m 1 

it^^ <D h i7 (Nm) 

^ A (D mWi h )\^ i7 (Nm) 
* ^ 0J iPd B (D ig ^ b ;l' iJ' (N m ) 



5 


6 




7 


8 


2. 96 


3. 46 


3 


. 80 


4. 00 


2. 68 


2. 71 


2 


. 74 


2. 75 


1. 36 


1. 38 


1 


. 40 


0. 42 



Ift ^ 1 n > 7. ^ X b # m /J^ t&I ^ 6. T /h ^ m 



wo 03/062656 PCT/JP03/00410 

,--\c" ^- 



^h-^ < -r ^ ^ ^ iz^^^^ ^ ^^^^^^^^^ 



wo 03/062656 



29 



PCT/JP03/00410 



9. ^^mmmx$>^m^(Dmmi:fy^^s 



wo 03/062656 



30 



PCT/JP03/00410 



h m m'j^zs y y mm m <D ^ t> <D {i^fsi < t o-^ m 

i!}^ — •o iz m m. (D 7. ^ 7s h m K> 

^ ^ ^ (D i^m 1 j&^e>i2(DViTn55^ — "^jciBm^x^ 
% (D jpfs, < % — ^ \z ^ X mm^w-m \z \^ . ^tfu > 7s 



wo 03/062656 PCT/JP03/00410 

31 



18. m^uuRV^m^h-u. ^^mmmx ^ ^m:^<Dm 

lri-5»^Oieffll7;6ie)19®^^Tn/&^-*':3t::tB^(^7.^;^h 



wo 03/062656 



32 



PCT/JP03/00410 



.23. -ftfeOSl^^^. X^Xhl^aTT. -teOlflSlHimoSIt 
^®fc^^i-§J;5Jc;^oTV>'5tt^OlSffl21XJ*22lC|3 

25. m(ommnff\\%. w^'^M (r>w^m\znm't ^ ^ (D 



wo 03/062656 



33 



PCT/JP03/00410 



26. m(Dmmmm^t. mmmu <Dmvtm\zmm-r ^m(D 
28. m<DmB\-±. p^mm(Dm<DnmFim'^^nt. z. (d 



wo 03/062656 



34 



PCT/JP03/00410 



30. m<D^i^\^^ ^x)--:;^ikxsmmm<o^t><D^pf3:<t 

31. ^> ij n ^ >^ ^ U & 5^ 

^ ic^oTVi^lt^®l5H2l7&^e>3l©v^-rn3&^--:3i- 

33. M5i^M-«. (o'^^^on-^M\z.nmt ^mt^o 

#: ^ ^ ^ SB ^: <^ « ^ ^ tf U > X ^ ^ n ^ J; -5 IC 

35. mm^m^\z.^\^ ^ 7 -J hM-9-x-^>sx3>t- 



wo 03/062656 



35 



PCT/JP03/00410 



wo 03/062656 



1 / 8 



PCT/JP03/00410 



Fl G. 1 




Fl G. 2 



wo 03/062656 



PCT/JP03/00410 



2 / 8 
F I G. 3 




FIG. 4 




wo 03/062656 



3 / 8 



PCT/JP03/00410 



FIG. 5 




7 9 10 



FIG. 6 



2 10 17 




FIG. 7 




24 8 3 6 



20 9 7 



wo 03/062656 



PCT/JP03/00410 



4 / 8 



FIG. 8 




2 10 17 11 6 12 31 8 



-O 




FIG. 9 



wo 03/062656 



PCT/JP03/00410 



5 / 8 



FIG. 10 



30 2 10 

1 




7 24 9 8 22-\. 



21 



11 12 31 ^ 

i^zziztzzx 




\ 6 20 32 3 




wo 03/062656 



PCT/JP03/00410 



6 / 8 



FIG. 12 



8 2 9 10 



25- 
2& 



^^^^ 



11 6 12 31 7 / 




\ 



37 24 3 22-\. 

k4 



'23 




>^36 — 
N 32 38 



20 30 39 



21 



FIG. 13 




wo 03/062656 PCT/JP03/00410 

7 / 8 



FIG. 14 




wo 03/062656 



PCT/JP03/00410 



8 / 8 



FIG. 16 




m 



4 

3 
2 
1 




FIG. 17 



6 7 
X^X h^m (k N) 



8 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/00410 



A. CLASSinCATION OF SUBJECT MATTER 

Int.Cl'' F16C33/12, F16C17/02, F16C11/04 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl'' F16C33/00-33/28, F16C17/00-17/26, F16C11/04 



Documentation searched other than minimum documentation to the extent that sudi documents are included in the fields searched 
Jitsuyo Shinan Kohb 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Kbho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 037230/1988 (Laid-open No, 141926/1989) 
(Oiles Corp. ) , 

28 September, 1989 (28.09.89), 
Full text; all drawings 
(Family: none) 

CD-ROM of the specification and drawings annexed to 
the recfuest of Japanese Utility Model Application 
No. 036861/1991 (Laid-open No. 122812/1992) 
(Sumitomo Construction Machinery Co., Ltd.), 
05 November, 1992 (02.11.92), 
Full text; all drawings 
(Family: none) 



1,2, 8-22, 
28-32,34-38 
3-7,23-27,33 



3-7,23-27 



[x] Further documents are listed m the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

I.** document which may duow doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "V 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

"F* document pub! ished prior to the intemational filing date but later "8^ 



later document published after the intemationa] filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or carmot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention caiutot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document monber of the same patent femily 



Date of the actual completion of the intemational search 
08 April, 2003 (08.04.03) 


Date of mailing of the intemational search report 
22 April, 2003 (22.04.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/00410 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Microfilm of the. specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 005957/1987 (Laid-open No. 115917/1988) 
(Oiles Corp. ) , 
26 July, 1988 (26.07.88), 
Full text; all drawings 
(Family: none) 

JP 11-303873 A (Oiles Corp.), 
02 November, 1999 (02.11.99), 
(Fconily: none) 

JP 11-013768 A (Oiles Corp.), 
22 January, 1999 (22.01.99), 
(Family: none) 

WO 02/068835 Al (Oiles Corp.), 
06 September, 2002 (06.09.02), 
& JP 2002-257146 A 



33 

1-32,34-38 



1-38 



1-38 



1-38 



f«nn PCTASA/210 (continuation of second sheet) (July 1998) 



V 



HE^WM-i- PCT/'JP0 3/0 04 1 0 



Int. CI' F16C33/12: F16C17/02; F16Cll/'04 



m^&^n-oinMc^mmn mi^^ff^m (i po ) 

Int.Cl* F 1 6C3 3/0 0-3 3/2 8 : F 1 6 C 1 7/0 0- 1 7/2 6 ; F16C11/04 



By^mmmmm<^m 1922—1996^ 

By^m^^mmmtsim^An 1971— 2oo3<^ 

0*ffl^fflSf^g«gt45f^ 1 9 9 6— 2 00 3<^ 

H3jcHS«i^lii)flS^# 1 9 94— 20 0 3# 



X 
Y 



0 ^mmmmm^mmm63-037230-^(B :^mmmmm^mm^ 



V) 



(:i^V7.1imm^m 1989.09.28, ±-X, ^Hl (77?!)-^^ 



4-122812-^) (Dmm\^mH \^fcmmmmfmm<D}Hm-^mB. ufcCD- 

ROM (ft^WN^#*fc) 1992.11.05, ^0 (77^;!)-J^i U 

0 2|cS^ffiff^^ii:WlS62-005957-i- ( 0 ^jcgH^gflg^l^tii^^ . 



1, 2, 8-22, 
28-32, 34-38 
3-7, 23-27, 
33 

3-7, 23-27 



33 



H c^i(Di^t^J:'^>:S:i^*s3?|J^$^^xv^s. 



J; o Tii^ttd^ V ^ i: # e> tv 5 1) © 
r&j m~y<T>hyr^V—XWi 



0 8. 0 4. 0 3 



22.0403 



H*:Hi|#ff/T (I SA/J P) 
S^#-f-l 0 0-8915 
m^«5Tf<5ffl EftiSIIHT B 4 # 3 




3W 



9 6 2 0 



03-3581-1101 P^m 3 3 6 8 



«^PCT/I SA/2 1 0 (^^2-:— (1 9 9 8¥7.B) 



ffl|gWJS#-§- PCT/J PO 3/0 0 4 1 0 



c m^) 



A 
A 
PA 



Ii63-ii59i7#) \^rz.mmmRnmm<Dp^m^mB ufc 

W^P7>fM (t^WX|lt5^#^fc) 1988.07.26. (7T^;!)-^i: 
b) 

JP 11-303873 A (t'fl/XXll**^^:^ 1999.11.02 Ori^-ti^l.) 

JP 11-013768 A Wl/;^X||*5^^^%h) 1999.01.22 (77V)-fj:U 

WO 02/068835 Al (GILES CORPORATION) 2002. 09. 06 
& JP 2002-257146 A 



1-32, 34-38 

1 - 38 
1 - 38 
1-38 



^PCT/I 



SA/2 1 0 (S2-«-i^Wi^#) (1 9 9 8#7^) 



